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(54) Method and system of transferring products such as ice lollies 



(57) In certain production lines such as for some ed- 
ible ice products it is actual to transfer the products (2) 
from a hanging position in a feeding row to a lying posi- 
tion on an underlying conveyor (16), e.g. for conveying 
to a packaging station, and it is known to effect such a 
transfer by means of a product gripping pivot arm (12) 
which grips the product and swings it down through 90° 
to a position in which the product is released for falling 
down on the conveyor (16). There are associated prob- 
lems with respect to the delivery accuracy, already be- 



cause of the necessity of accelerating the products to 
the conveyor speed. With the invention the pivot arm 
(1 2) is arranged and controlled in such a manner that 
the products (2), when released to the conveyor, are lo- 
cated very closely above the conveyor and are in motion 
with a velocity component (V n ) in the conveying direc- 
tion roughly corresponding the velocity of the conveyor, 
whereby the delivery accuracy is largely improved. 
Moreover, products from two or more parallel product 
rows may be safely transferred to the conveyor in a sin- 
gle line thereon. 
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Description 

The present invention relates to a method of trans- 
ferring products such as ice lollies from an advanced 
row of products, in which the products are seizable for 
being deposited on a conveyor in a lower level, e.g. on 
a flow packaging web advanced on the conveyor, the 
transfer being effected by a pivot arm having at its free 
end a gripping device which, in a raised position of the 
pivot arm, grips the product to be transferred, whereafter 
the pivot arm is swung downwardly for bringing the prod- 
uct to a release position above the conveyor, from which 
position the released product is caused to be brought 
down by gravity to the conveyor. 

In certain production systems, e.g. for producing 
edible ice bodies having been dipped in some coating 
substance, it is actual to currently transfer products from 
a hanging, vertically oriented position to a horizontally 
oriented position, e.g. for subsequent packaging in a 
flow packing system. The hanging products may be ad- 
vanced in one or more rows to a delivery position, at 
which the transfer system will serve to grip them and 
swing them down to a stop and release position, from 
which they will then, now "lying", be dropped to be de- 
posited on the wrapping web. 

The products, right after their falling, will be accel- 
erated up to the conveyor speed by their frictional en- 
gagement with the moved web, but it has been found 
that this may imply that the products are finally depos- 
ited in unprecise positions on the web, as upon their 
landing they may be non -uniformly displaced during 
their acceleration up to the conveyor speed. 

The said falling of the products may also incur the 
risk of the products being damaged by the impact to 
which they are subjected by their landing on the pack- 
aging web. This risk particularly pertains to fragile prod- 
ucts, whereby it is actual for various ice products. 

The indicated problems in connection with the prior 
art are particularly pronounced when the associated 
conveyor is moved at high speed. A high operational 
speed of the conveyor is desirable in order to enable a 
high production capacity of the entire production plant. 

On this background there is a need for enabling a 
more precise and gentle transfer of the products. 

With the present invention is has been recognized 
that the said problem with respect to uneven accelera- 
tion of the products on the underlying conveyor or the 
packaging web advanced thereon can be remedied by 
not stopping the pivot arm in its swung down release 
position, but to the contrary causing and controlling it to 
be kept in motion in such a manner that the transferred 
product, when released, will already have a speed com- 
ponent in the horizontal direction substantially corre- 
sponding to the velocity of the conveyor or the conveyed 
packaging web. With such an associated dynamic de- 
livery of the products, these products will practically be 
swung off with such a velocity that they will not have to 
undergo any subsequent acceleration, and accordingly 



the products will be laid down with a relative speed close 
to zero into stable positions. The pivot arm may well be 
stopped more or less abruptly once it has released the 
product. 

s In connection with the invention is has been found 
that it is possible and desirable to additionally arrange 
for the transfer to take place in such a manner that the 
products are released in positions where they, with a ly- 
ing orientation, are spaced very shortly from the convey- 
to or surface, such that they are almost touching the pack- 
aging web and thus will be subjected to a fall only 
through a very small height. The geometry of the trans- 
fer system is adaptable to the effect that the objects can 
be brought into such delivery positions in response to 
15 the pivot arm being swung down to a release position 
somewhat before it would reach a position perpendicu- 
lar to the conveyor. As will be clear from the following 
this will imply that the vertically oriented products should 
be gripped at an inclined position of the pivot arm and 
20 also that at the moment of release, the products will 
have a velocity component both forwardly in the moving 
direction of the conveyor, according to the primary as- 
pect of the invention, but also downwardly towards the 
conveyor. Thus, the said free fall is converted into an 
25 active throwing down, but this is advantageous when as- 
sociated with a close proximity between the object and 
the conveyor and with a more or less horizontal position 
of the product, in addition to the product being delivered 
to the conveyor with substantially the same moving 
30 speed. All this will contribute to a high precision depos- 
iting of the products on the packaging web. 

As also discussed in the following, a further possi- 
bility will be to arrange for such lateral displacements 
that one transfer system or pivot arm will be able to 
35 merge products from two or more product delivery lines 
to a single packaging line operating at high speed. 

In the following the invention is described in more 
detail with reference to the drawing, in which: 

40 Fig. 1 is a schematic side view of a known transfer 
system, 

Fig. 2 is a similar view of a transfer system accord- 
ing to the invention, 
Fig. 3 is another similar view, 
^5 Fig. 4 is a perspective view of a preferred embodi- 
ment of the transfer system, 
Fig. 5 is a side view thereof, and 
Fig. 6 is a top view thereof. 

50 in Fig. 1 , representing known art, it is shown that a 
series of products 2 hanging in overhead gripping mem- 
bers 4 of a conveyor 6 are moved to a delivery position 
D, in which upper product portions 8 beneath the grip- 
ping members 4 are gripped by a gripping device 10 on 
55 the free end of a pivot arm 12 located so as to receive 
the products 2 in a position horizontally projecting from 
a pivot point 14, about which the arm 12 is downwardly 
pivotable to a vertical position P1 , in which the gripped 
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product is now located at a distance H above an under- 
lying conveyor belt 1 6 carrying a web 1 8 of a packaging 
material towards the left. 

It will be noted that the pivot arm 12 will pass a po- 
sition P2 in which the free end of the product 2, located 
right underneath the pivot point or axis 14, is passing 
through a curve, to which the conveyor belt 16 is tan- 
gential. At this area, however, the product end should 
not touch the web 18, and this is why the product 2, in 
position D1 , will finally be brought to a release position 
noticeably spaced above the web 18. In the position D1 
the pivot arm is stopped, whereafter the gripping device 
10 is caused to release the product, which will then fall 
down to be deposited on and accelerated by the web 1 8. 

Fig. 2 is a fully corresponding illustration of a pre- 
ferred type of geometry according to the invention. The 
pivot point 14 is located in a lower level relative to the 
delivery conveyor 6, such that in its raised gripping po- 
sition the pivot arm 12 will form an acute angle A with 
the hanging product 2. This mutual positioning will be 
maintained by the swinging down of the pivot arm, 
whereby the front end of the product 2 will be moved 
along the circle segment 20 shown as a dotted line. 

The geometry is adapted such that it is the circle 
segment 20, to which the conveyor/web 16,8 is tangen- 
tial. This implies that the pivot arm 1 2 swings the product 
2 down to a position, P3, in which the product is located 
parallel to and almost touching the web 18 as the pivot 
arm forms the angle A with that web, still moving down- 
wardly towards the web. 

This movement has an angular velocity expressed 
by the vector V, which is shown resolved in a horizontal 
component V h and a vertical component V v . In accord- 
ance with the invention the pivoting speed of the arm 12 
is controlled in such a manner that the component V h is 
very close to the linear moving speed V c of the conveyor/ 
web system 16,18. 

Thus, if or when the gripping device 10 is caused to 
release the product in position P 3, the product 2 will be 
thrown forwardly with almost the same speed as the web 
18 and additionally be thrown downwardly with the 
speed V v . This throwing down, of course, may result in 
some reflection from the conveyoer, but since the prod- 
uct 2 has now been accelerated to more or less the 
same speed as the web 1 8, such a reflection is not liable 
to produce any horizontal displacement of the product. 
Moreover, the falling height is very small and the product 
is close to touching the web all along the length of the 
product, so in practice a very precise delivery position- 
ing is achievable. 

The normal to the conveyor belt 1 6 through the pivot 
point or axis 14 is shown as a dot-and-dash line N, and 
ideally the product 2 should be released in a position in 
which the front end of the product is located in the nor- 
mal plane N with the product 2 just touching the web 1 8, 
such as ultimately enabled by the invention. It is an as- 
sociated condition that the pivot arm 12 be stopped im- 
mediately after the release of the product, such that this 



will not swing its outer gripping means directly down into 
the web 18. 

It is realized, however, that in practice the equip- 
ment should preferably be usable with different sizes of 
5 products, and while it is of course possible to arrange 
for some adjustability e.g. of the height position of the 
pivot axis 1 4 and the length of the pivot arm 1 2 in order 
to approach ideal conditions for different products, it is 
nevertheless advantageous to operate with a system 
according to the invention even if the conditions are not 
fully optimal. 

Thus, in Fig. 3 it is shown that a relatively long prod- 
uct 2 having a free end 2' may be released in a position 
with this end located somewhat in front of the normal 
plane N, implying that the product cannot possibly be 
released when being in touch with the web 18, because 
the product should then previously have been dived to 
underneath the plane of this web. However, despite the 
resulting small falling height and a slightly inclined prod- 
uct orientation, the advantages of the invention will be 
achieved anyway, and it will be seen that the delivery 
conditions will be practically the same if the product is 
shorter, reaching only to a free end 2". Similar consid- 
erations may apply to the products 2 being thicker or 
thinner. 

The products 2 should not necessarily be of the lolly 
type, i.e. with a protruding carrier member to be gripped 
by the gripping means of the pivot arm, as the latter 
means may as well be adapted to grip ice products of 
both the sandwich type and the cone type, such means 
already being known in the relevant art. 

What is particularly important in connection with the 
invention is that the products 2 are released from the 
pivot arm while this arm is still kept in motion, such that 
the products are delivered dynamically to the underlying 
conveyor, preferably with the same speed as that of the 
conveyor, but advantages in delivery precision will be 
obtained already for delivery speeds of plus or minus 
50% of the conveyor speed. Preferably the speed dif- 
ferences should be kept below 10% of the conveyor 
speed. 

In a practical arrangement according to the inven- 
tion the pivot arm is designed with an angular configu- 
ration as shown in Fig. 4, but this, of course, does not 
make any change in the principal behaviour of the pivot 
arm. 

Fig. 4 shows that two pivot arms 1 2 and 1 2' may be 
arranged one after the other for ensuring a high capacity 
without extreme conditions for the operational speed of 
the pivot arms. In that case the arm 1 2 should be moved 
away from its lower position before the next product ar- 
rives at this position. In connection with the invention it 
has been found that in most cases a high transfer accu- 
racy is achievable if only the free end of the product is 
brought to touch or almost touch the web 18 while the 
product assumes a rearwardly and upwardly slanting 
position (as in Fig. 3), and it will be appreciated that the 
free arm end is then all the better returnable to an ele- 
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vated position in a fast way. The angle between the 
product 2 and the conveyor 16,18 may well be some 
1 5-20°, whereby the pivot arm should pivot through only 
some 70-75°. 

In Figs. 5 and 6 it is shown that it is possible to 
merge the products from two parallel product rows by 
displacing some of the products laterally before entry 
into a common transfer station. 

Another or further and even preferred possibility is 
to arrange for the pivot arms to be laterally displaceable 
for collection of products in product rows that are not 
aligned with the transfer station. In practice, a number 
of e.g. 5-10 transfer stations will be co-arranged, with 
their pivot arms mounted on a common transverse shaft, 
which is rotated for effecting the desired pivoting of the 
arms, and this shaft can be arranged so as to be axially 
shiftable between different positions for the said trans- 
verse displacement of the pivot arms. 

It will be noted that the disclosed operational con- 
ditions for the pivot arms will normally imply that the pivot 
arms are longer than the free distance from the pivot 
axis 1 4 down to the conveyor 1 6,1 8. If the products are 
originally gripped by their lower ends they can still be 
transferred to the conveyor under the discussed condi- 
tions, now only located behind the pivot arm such that 
the arm cannot be pivoted back again. It may pivot for- 
wardly, i.e. carry out a continuous rotation, but only if it 
is short enough to pass the plane N above the conveyor. 
If it is of overlength it could be arranged to be dynami- 
cally length adjustable so as to be able to pass anyway. 



Claims 

1. A method of transferring products such as edible 
ice lolly members from an advanced product row, 
from which the products are siezable, to a conveyor 
path in a lower level, the transfer being effected by 
means of a pivot arm having gripping means at its 
free end operating to grip a product in a swung-up 
position of the pivot arm and, upon swinging down 
of the pivot arm, to release the product for delivery 
thereof to the conveyor path, characterized in that 
the movement of the pivot arm is controlled in such 
a manner that the gripping means at the moment of 
releasing the product have a noticeable component 
of movement in the longitudinal direction of the con- 
veyor path and a location, at which the product is 
located with a pronounced small height above the 
conveyor path. 

2. A method according to claim 1 , in which the angular 
velocity of the pivot arm at the release moment has 
a component in the direction of the conveyor path 
of at least 50% of the conveyor velocity, preferably 
almost the same velocity. 

3. A method according to claim 1 , by which generally 



box shaped products are brought down for delivery 
to the conveyor so as to rest thereon with a flat 
broad side, characterized in that the movement of 
the pivot arm is additionally controlled in such a 

s manner that it is brought to grip the product in such 
a position and with such an angle with the plane of 
the said broad product side that in the moment of 
release, where the gripping means advance the 
product in engagement with the trailing end thereof, 

io the pivot arm assumes such an inclined position 
that the free front end of the product has been 
swung downwardly and forwardly to a position in or 
close to the transverse plane normal to the convey- 
or path through the pivot axis of the pivot arm. 

15 

4. A method according to claim 1 , by which the grip- 
ping of the products is controlled in such a manner 
that at the moment of release the products will as- 
sume a position substantially parallel with the con- 

20 veyor path. 

5. A method according to claim 1 , by which, for swing- 
ing down of products advanced in two parallel rows, 
use is made of two pivot arms located one after the 

25 other seen in the advancing direction and operable 
to deposit products from both of the rows in a single 
line on the conveyor path, means being used for ef- 
fecting lateral displacement of the products or the 
pivot arm of at least one of said product rows pre- 

30 paratory to said single line depositing. 

6. A system for transfering products from a hanging 
position in an advanced row of products to a lying 
position on a conveyor in a lower level, comprising 

35 a pivot arm having means at its free end for gripping 
the hanging products at their upper end and being 
pivotable for swinging down a gripped product to a 
lying position overhead the conveyor, the gripping 
means being controllable to release the product in 
*o this position to enable it to be transferred to the con- 
veyor, characterized in that the pivot axis of the pivot 
arm is located in a level lower than the level in which 
the gripping means operate to grip the products and 
that the length of the pivot arm is equal to or larger 
45 than the vertical distance between the pivot axis 
and the conveyor. 

7. A system according to claim 6, in which the gripping 
means are controlled so as to release the swung- 

50 down products dynamically, i.e. during motion of the 
pivot arm in order to impart to the released product 
a movement component in the conveying direction 
of the conveyor. 

55 8. A system according to claim 6, in which the pivot 
arm cooperates with two or more parallel rows of 
hanging products, means being provided for later- 
ally displacing the products to enable product deliv- 
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ery in a single line on the conveyor. 

9. A system according to claim 6, in which there is ar- 
ranged two or more pivot arms in positions in line 
with the conveyor path. $ 

10. A system according to claim 6, in which the pivot 
arm or several such arms in a plural transfer station 
is/are arranged so as to be dynamically laterally dis- 
placeable for cooperation with more than one feed- 10 
ing row of products. 
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